Defective glucocorticoid regulation of proopiomelanocortin gene expression and peptide secretion in a small cell lung cancer cell line.
A human small cell lung cancer cell line (COR L103) that actively expresses the proopiomelanocortin (POMC) gene has been used as a model of extrapituitary ACTH-secreting tumors to investigate the phenomenon of resistence of ACTH production to glucocorticoids. After both short term (24 h) and long term (10 days) exposure to hydrocortisone at concentrations of 500 and 1000 nM, the accumulation of intracellular POMC mRNA, ACTH, and ACTH precursor peptides in the culture medium was not suppressed. These finding contrast with those in the pituitary corticotroph cell line AtT20, in which POMC mRNA, ACTH, and ACTH precursors were suppressed under the same conditions. Two other genes that are regulated by glucocorticoids in other cell types, the tyrosine amino transferase gene and the glucocorticoid receptor gene, were expressed in COR L103 cells. However, neither gene appeared to be regulated by hydrocortisone in this small cell lung cancer cell line. Further studies demonstrated that glucocorticoid receptor binding could be detected in the nucleus and cytoplasm, with a Kd of 5 X 10(-9) M. It is concluded that nonsuppression of POMC by glucocorticoids is probably part of a more global defect of glucocorticoid signaling in these cells, but that this defect lies distal to steroid binding in the nucleus.